Estrogen replacement therapy prevents airway dysfunction in a murine model of allergen-induced asthma.
We previously reported that 17beta-estradiol (E2) prevents hyperresponsiveness to carbachol of murine asthmatic tracheal rings in vitro. We now investigated whether E2 is similarly effective in reducing airway hyperreactivity in a murine model of allergic asthma in vivo. Female ovariectomized BALB/c mice were rendered asthmatic by a 25-day protocol of sensitization to ovalbumin. Under positive-pressure ventilation, anesthetized asthmatic mice exhibited a dramatic increase in airway responsiveness to increasing doses of inhaled methacholine compared to PBS-sensitized controls, as reflected in decreased dynamic compliance of the respiratory system and increased tissue damping, tissue elastance, and airway resistance. Furthermore, asthmatic mice exhibited hypercellularity and increased protein concentration in the bronchoalveolar lavage, strong signs of peribronchial cuffing with inflammatory cells and increased goblet cell activity. To test the effects of estrogen, three additional groups of mice were implanted subcutaneously with different amounts of slow-release E2 pellets at the time of ovariectomy and rendered asthmatic as before. E2 dose-dependently inhibited airway hyperresponsiveness to methacholine, reduced bronchoalveolar lavage hypercellularity, and virtually eliminated histologic signs of inflammation and goblet cell hyperactivity. The inflammation and airway hyperactivity in asthmatic mice was associated with an increase in bronchoalveolar lavage levels of TGFbeta1, which was completely abolished in E2-treated asthmatic mice. We conclude that estrogen replacement therapy effectively ameliorates the pathologic profile of murine allergic asthma.